Bleeding predictors in patients following venous thromboembolism treated with vitamin K antagonists: Association with increased number of single nucleotide polymorphisms.
Single nucleotide polymorphisms (SNP) in genes encoding proteins involved in metabolism and action of vitamin K antagonists (VKA) affect anticoagulation stability. We investigated how those polymorphisms influence bleeding rates in patients following venous thromboembolism (VTE). In 324 patients following unprovoked VTE, 143 (44%) on warfarin and 181 (56%) on acenocoumarol, we recorded bleeds within the preceding 24 months. We assessed eight SNP, including those in cytochrome P450 isoform 2C9 (CYP2C9) and isoform 4F2 (CYP4F2), vitamin K epoxide reductase complex subunit 1 (VKORC1), gamma-glutamyl carboxylase (GGCX), apolipoprotein E (APOE) and multidrug resistance gene 1 (MDR1). Within 48 months before enrolment, bleeding events occurred in 80 (25%) patients, including 14 (4%) major bleeds. Patients with bleeds had 16.2% lower median time in therapeutic range (TTR) and were more often carriers of CYP2C9*3 variant (26 [33%] vs. 19 [8%], p < 0.001) compared with the remainder. Bleeding occurred more frequently in patients with ≥4 SNP compared with the remainder (27 [34%] vs. 47 [19%], p = 0.009) with no intergroup differences of TTR. Number of SNP was one of the predictors of any bleeding. The regression model for major bleeding including factors such as CYP2C9*3 c. 1075 C, VKORC1 c. -1639 A and APOE c. 388 C showed good predictive ability (area under the curve - 0.79). In VTE patients on the maintenance treatment with VKA, bleeding episodes are associated with CYP2C9 gene variations and increased number of SNP of genes involved in the action and metabolism of VKA.